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We describe a 16-year-old female patient affected by photo-induced temporal lobe epilepsy. During intermittent photic stim-
ulation she showed a photoparoxysmal response in the EEG. This case was diagnosed from clinical symptoms, single photon
emission computer tomography, and EEG data. The clinical symptoms were relieved by the administration of carbamazepine.
As these photoparoxysmal responses were observed not only during photic stimulation, but also when patient was closing her
eyes during an eye-opening test in complete darkness, we propose the existence of an alternative pathway such as from the
extraocular muscles or orbicularis oculi, or activation of cortical activity due to the change of consciousness by closing eyes in
inducing photosensitive epilepsy.
We describe an additional case and discuss a novel aspect of photo-induced temporal lobe epilepsy.
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CASE REPORT
We report a 16-year-old right-handed female
patient with slight mental retardation. The age of onset
was 15. The seizures begin with pre-symptoms (aura)
of headache and epigastric discomfort. Provoking ac-
tivities sometimes existed such as blinking or fanning
the eyes in bright light during periods of inactivity,
emotional upset, or tension. The aura was followed
by loss of awareness with manual and orobuccal au-
tomatism lasting approximately 3 minutes. Post-ictal
confusion and complete amnesia followed the attack.
The aura was sometimes followed by auditory hallu-
cination. Seizure frequency was 5–7 per day. Physical
and neurological examinations were normal except
for slight mental retardation and difficulty with visual
pursuit. No visual complaint manifesting as loss of vi-
sion, flickering lights, blurring or figurative hallucina-
tions was experienced. The family history in epilepsy
was not contributable. The patient was treated with
valproic acid, which was effective for the photoparox-
ysmal response, but failed to suppress the frequency of
the seizures. However, these symptoms were dramati-
cally relieved when carbamazepine was administered
to the patient. The patient showed photoparoxysmal
response within the range of 6–21 Hz IPS (Fig. 1). The
ictal and interictal EEG showed typical right temporal
spike discharges in addition to the similar discharges,
which were also elicited by the eye closing even in a
completely dark room (Fig. 2). Other electrophysio-
logical examinations including somatosensory-evoked
potentials (SEPs) and visual-evoked potentials (VEPs)
were normal. Single photon emission computed to-
mography (SPECT) showed an increase of blood flow
in the right temporal lobe (Fig. 3). Magnetic reso-
nance imaging was normal, and specifically showed
no evidence of hippocampal sclerosis or lesions of the
temporal-parieto-occipital lobes.
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Fig. 1: EEG recordings during photic stimulation (6 Hz). Note that there is a right posteriotemporal-occipital dominance of pho-
toparoxysmal responses.
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Fig. 2: EEG recordings during eye-closing and eye-opening tests performed in a completely dark room. The paroxysmal
responses are only recorded during these tests or during photic stimulation. The responses are larger on the right. The
spike of the largest spike-wave complex is negative at the A2 reference with respect to O2 (as it is on other channels).
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DISCUSSION
The occurrence of photosensitive epilepsy in epilep-
tic patients is difficult to assess because photosen-
sitivity can only be identified when it elicits clini-
cal seizures or epileptiform EEG discharges. Some
photic-induced seizures can be purely due to the stim-
ulus, since seizures are produced by a visual stimu-
lus such as photic stimulation. Most photic-induced
seizures are, however, spontaneous. It is believed that
photic-induced seizures are usually generalized, and
the idiopathic generalized epilepsies are mostly pho-
tosensitive1, which accounts for the young age at on-
set and frequent familial tendency2. Some investiga-
tors state that the origin of photosensitive seizures is
localized only in the occipital region3, 4.
Photostimulation of the visual cortex may easily de-
duce the origin of photoparoxysmal response in the oc-
cipital lobe, which is supported by some researchers5.
Generally, it was believed that IPS can induce par-
tial seizures, either visual, motor, or complex, through
the spread of discharge from the occipital to tempo-
ral lobe. However, there has been only one report de-
scribing photosensitive focal seizures arising from the
temporal lobe in which Benbadis et al.6 has proposed
that true temporal lobe epilepsy can also be photosen-
sitive. Their thorough neurophysiologic evaluation has
established that the epileptogenic zone is indeed in the
temporal lobe, and not a spread phenomenon from the
occipital cortex. The notion would be more likely in
view of the consistent photosensitivity. On the other
hand, some reports have disclosed that eye closure
and blinking also provoke spike-wave discharges7, 8.
In our case, these discharges can be recorded even in
complete darkness, the discharge may arise from affer-
ent stimuli from the extraocular muscles or orbicularis
oculi9, or other mechanisms such as activation of the
cortex due to the change of consciousness level. Green
and his associates suggest an important role of volun-
tary eye closure in triggering seizure activity by the
EEG studies in the photosensitive group. They have
described the photoparoxysmal response by IPS in one
of their cases where the seizure activities were induced
by blinking or fanning the eyes in bright light.
However, their four cases are all generalized
epilepsy and they did not attempt an eye-opening test
in a completely dark room. In the present case we
observed a peculiar response to IPS and eye clos-
ing, even in darkness. The phenomena bring out a
novel phenomenon associated with the photoparox-
ysmal response that is not only induced by the path-
way from retinal photic activation. Therefore, we sug-
gest a pathway from the afferent nerve of the mus-
cle associated with the eye blink to the temporal lobe
through the Rolandic area, which can trigger a partial
seizure.
Fig. 3: Single photon emission computed tomography
(SPECT) study several minutes later after the attack, per-
formed from a frontal aspect. Note that the right temporal lobe
has an increased blood flow.
Furthermore, it is known that photoparoxysmal ac-
tivity has been reported to occur less when the valproic
acid dose is increased10. In our patient, valproic acid
had failed to suppress her seizure activity whereas car-
bamazepine had relieved her clinical symptoms and
photoparoxysmal activity. These clinical observations
also support our theory of the existance of other acti-
vation pathways (which was probably suppressed by
carbamazepine) to induced photoparoxysmal response
in addition to the pathway related to the visual path-
way to the occipital lobe which was suppressed by
valproic acid.
In conclusion, we propose two mechanisms that
induce epilepsies by photicstimulation: (1) photo-
driving occipital pathways (this is probably the most
frequent case) and (2) afferent pathways from the ex-
traocular muscles or orbicularis oculi that can cause
general or temporal lobe epilepsies. The latter path-
ways may be confirmed if the same finding is found in
other cases of photoparoxysmal seizure as discovered
in the present case.
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